MUWHOFBPHAYKU POCCUU

(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITAKETBI ITPUKJ/IAZJHBIX ITPOI'PAMM HA IIPEJITPUATUAX PKT
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MOATOTOBKU
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MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk pabdoueit
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HNuadopmannonHo-u3MepHuTeIbHAasA TEXHHKA M TEXHO/IOTHH

bakanaBpuar

OuHnas

A PakeTHO-KOCMHY€CKOH TeXHUKH

A3 KOCMMYECKHUE AIIITAPATBI 1 IBUT'ATEJ/IN

A3 KOCMUYECKMUE ATITTAPATEI 1 IBUTATE/IN

YACHI (1m0 Ha/TMUMI0 BU/IOB 3aHATHIA)

. o

F | @ | AYIMTOPHBIE 3AHSITHS | CAMOCTOSITENIBHASI PABOTA | &

oS Q o

2T | O > —_

a | SE| X = = = = _Z | dx
o mE = 2s | = 3 o 25 | E5
®) O | OH | 43 = TS | & & 4 ':[m >
& @ [=Zx| S| o a2 | O2| o & £ | SZ |X&
e | 2 |23 2 & = |OoF HE| £ RE | RE
S| EE B| g | & 28 EZ| Q 2 = =5 |88

3 A o< < A = &

R " 8 §° s | § g8t

=S < & & & N< | &

R | § = = > 2 5] =

o K € o /Q

o

4 8 3 | 108 | 39 13 0 26 69 0 0 69 T;S’

Cankrt-ITetepOypr
20 r

27080




JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
XopgocoB Biagumvup BUKTOpOBHUY, K.T.H., JOLEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITAKETBI ITPUKJ/TIAJHBIX ITPOI'PAMM HA IIPEAITPUATHAAX PKT

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-6.1 — croco6HOCTh CO3/laBaTh U MO/AEeP>KUBATh MTPOIECChl )KU3HEHHOTO I[UK/Ia TPOJYKIUY B PAKETHO-
KOCMUYeCKOl TIPOMBIIIIEHHOCTH, peaau30BaHHbIe B MH(GOPMAaI[MOHHBIX CUCTeMaxX

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-6.1

3HAHUA:
Ha ypOBHE HPEACTBBHGHHﬁZ HpI/IO6p6TEHI/Ie CTyJ€HTdMH OCHOB Te€OpETUUECKUX 3HAHUM U MpaKTUUeCKUX

HaBBIKOB B 00/1aCTH MO/Ie/TMPOBAHUSA Pa3/IMUHBIX TeXHUUeCKUX yCTpoucTB (OITK-5)
Ha ypOBHe BOCIIPOU3Be/leHUs: aHa/inu3 (U3NUeCKUX sBJeHUM C HCTosb3oBaHueM JBM, mpoBeseHue
ONTUMU3AIMOHHBIX PACUYeToB;;;

YMeHus:
TeopeTHUeCKHe — COCTaB/ISATh MaTeMaTHUeCcKyI0 MoZie/ib QyHKLIMOHUPOBAaHHS TEXHUYECKOr0 YCTPOHCTBa

Wy GU3NYEeCcKOro siB/IeHus],
[paKTU4eCKrUe —COCTaB/IATh pacuyéTHyr IporpamMmy Jias OBM, BeimosnHATe nporpamMmy Ha OBM,

0TOOpaXkaTh pe3y/bTaThl PACUETOB;;;

HAsblKU:
dBbIKM IIOCTAHOBKM KW UHMC/JIEHHOro pemeHusa MdaTeMaTH4eCKHMX 3a/lad C  HKCII0/Ib30BaHHEM

BBIUMC/IUTETEHOM TeXHUKU;,;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuyunvba ITAKETBI ITPUKJTIATHBIX ITPOI'PAMM HA IIPEAITPUATUSAX PKT sBasiercs
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOArOTOBKM 110 Harpas/aeHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
NMH®OPMAIIMOHHBIE TEXHOJ/IOTYUN 11 ITIPOT'PAMMUPOBAHMUE.

[pesBapuTeTbHLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOILerocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHLIUIILI Pa00TEl COBPeMEeHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTIOb30BaTh WX JJIs pellleHus 3a/iad rpodeCcCUOHaIbHON fesiTeTbHOCTH

¢ OIIK-7 — CniocobeH pa3pabarbiBaTh a/JTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, IPUTOHbIE /IS
MPAKTUYeCKOTO TTPUMEeHEeHHUSI



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. O6umume cB s1 0 MOJe/TH Oc 1e moHATHs. 1.1. [luakTiueckas
efrHMLa 1 TTakeTbl MPUK/IaJHBIX IPOrpamMM Ha rpeAnpusaTusx PKT B MHKeHepHOH
JesiTenbHOCTU. 1.2. [lufakTuueckast ejuHuLa 2. MatemaTtrnueckoe MofienrpoBaHye. dopma
MaTeMaTH4yeCKOro OnvcaHus pa3/jIM4yHbIX Cl)I/Bl/I'—lECKI/IX SIBJIEHUH. HO,E[O6I/IE Moaenef/i MHOTHX
4 8 riporjeccoB. 1.3. [lnakTHuecKasi ejiHALA 3. YPOBHU MOZeTUpoBaHusl. OCHOBHbIE 3Tambl 19 P 2 0 17 25

Mo/leIpoBaHus. ITocTaHOBKa M aHa/M3 3a/la4i MCC/Ie/J0BaHMs, MaTeMaTHYecKoe OrucaHue
obbekra. 1.4. Iupgakruueckas equnuia 4. Beibop tuna mogenu. OnpeyenieHue cofepyKaHust
Mozeny, eé rapaMeTpoB U XapakTepucTuk. 1.5. [Jufaktiudeckas egunuia 5. Ilnanvposanye u
OpraHM3aLMsi MOZIe/IbHOTO SKCIlepuMeHTa. VIHTepripeTarys pe3y/ibTaToB UCC/Ie/[0BaHMSL.
OljeHKa /J0CTOBePHOCTH MOZie/H.

Paspen 2. Mojeu MMKPO H MakpoypoBHeH. 2.1. /lujjaktiyeckas efiHuLa 6.
IIpezcraBieHre MaTeMaTueCKUX Moziesieil B BU/ie anrebpanueckux ypaBHeHuUi. Unc/ieHHble
4 8 METO/bI pellieHHsT TMHEeHHBIX U HeTMHEeHHBIX ypaBHEHHH 1 CUCTeM YpaBHeHHUH. 2.2. . 24 9 3 6 15 25
Jvpakriyeckas efunuLa 7. lnnamMudeckue Mozienn. UncieHHble MeTO/bI pellieHust
00BbIKHOBEHHbIX i depeHIHanbHbIX ypaBHeHHit. Kpaesble 3ajaun.

Paspen 3. IIpepcTaBiieHne MaTeMaTHYeCKHX Moyiesieli B Bujie JuddepeHuaIbHbIX
yPaBHeHMH B YaCTHBIX MPOU3BOAHBIX U MeTOABI MX peinenus. 3.1. [lujakTuueckas 30 13 3 10 17 25
eHMLIA 8. ANNPOKCHUMALHsl TPAaHHUYHBIX yCI0BUiL. 3.2. [JuaakTiyeckas egunuia 9. Metog
KOHeuHbIX pasHocTell. Metos MoHnTe-Kapsio. MeTos KOHEeUHBIX 371eMeHTOB.

Paspen 4. OnTuMH3anus, KaK Clioco6 cpaBHeHHs MoOjie/Ieil M 3aK/II0UHTe/IbHAs CTafust
mopenupoBanus. 4.1. Junaxkriueckas eguHuiia 10. [ToHsTHe 0 BappUpyeMbIX IlapamMeTpax,
1je/1eBoii (yHKLIUM NPSMBIX M QyHKLMOHAIBHBIX OrpaHYeHHsIX. BbIOOp 1ie/ieBoil (yHKLMH.
4.2. lupaktrdeckas efunuiia 11. OpHoMepHasi onTUMM3aLyst. MeTozbl ToMCKa SKCTpeMyMa
(yHKIMM OfiHOI epeMeHHO¥ Ge3 orpaHuueHuni. IIpumep npuMeHeHus JaHHBIX METOLO0B /s
MO/leNTMPOBaHUs SHepreTHUeCKON yCTaHOBKM KOCMUYeCKHX armaparos. 4.3. [lnjjaktnueckas
4 8 eaunuLa 12. TIpsiMble METO/bI MHOTOMEDPHO# onTHMHU3aLu 6e3 orpaHnueHuid. IIpumepsl 35 15 5 10 20 25
MeTO/IOB U HX peanu3saiusi Ha OBM. Pelenue npyrux 3aziad (armnpoKCUMaLys, perieHue
CHCTeM He/TMHeHHBIX anrebpanuecKux ypaBHeHuH). I'pajjiieHTHbIe MeTO/jbl MHOTOMEPHOM
ontuMu3aLuy 6e3 orpaHnueHuid. [perMyliiecTBa 1 HelOCTaTKU. [1epexof OT rpaJiMeHTOB K
KOHeUHbIM pa3HocTsiM. TTIpuMep npUMeHeHHs! JaHHbIX MeToZ0B. 4.4. [TilakTuyecKas eJMHULIIa
13. OnTumuM3aLMst NPy HaJIMUMKU OrpaHr4eHnid. Metog MHouteseit Jlarparxka. [ItpadHsie
(yHKIMM. MeToz, CKomb3siLIero Jormycka. IIpuMeps! HCro/Ib30BaHuUst JAHHBIX METO/IOB.

Bcero 3a 8 cemecTp 108 39 13 26 69 100

Bcero no gucuuninHe 108 39 13 26 69 100

3.2. AyAUTOPHBII NPAaKTUKYM

Oo0neMm,
Ne Homep 1 HauMeHOBaHUe pa3fea
TeMa NpaKTH4YeCKOro 3aHATHUSA aypa.
n/n JUCLIUIIAHBI 4ACOR

HaxoxzeHue KopHell TpaHCLieH/IeHTHOTO
1 |Pa3gen 2. Mogeny MUKPO U MakpOypOBHEM. ypaBHeHUs. PellleHre cUCTeM JIMHENHBIX U 6
HeJIMHEeHHBIX anrebpanuecKuX ypaBHeHHH.

Pazpen 3. IlpefcTaB/ieHrie MaTeMaTHyeCKUX
Mo/esnei B Bujie quddepeHImantbHbIX
YPaBHEHUM B YaCTHBIX IMPOU3BOJHBIX U METO/IBI
WX pelleHwus.

YucieHHbIE METO/[bI PEIIeHUsT
0OBIKHOBEHHBIX AU(depeHIraTbHbIX 10
ypaBHeHMit. KpaeBble 3aauu.

Pa3gen 4. Onrrumu3anys, Kak crocob cpaBHeHus |ANMPOKCHMALMS SKCIIepIMeHTaIbHbIX

3 |Mopenei M 3aK/IIOUMTeNbHAs CTafus JIaHHBIX C OrpaHUYeHUsIMU MeTo[aMu 10
MO/e/IUPOBaHMUS. ONTUMU3ALUU
Bcero 3a 8 cemectp 26

3.3. CamocrosnTenbHas padora crygenra (CPC)

Ne CopepixkaHue Oo0nemMm,
Homep 1 HauMeHOBaHMe pa3jeia AUCHUIIMHEI
n/m y4eOHOro 33/JaHisA | YacoB
ITpopaborka
1 |Pa3gen 1. O6iiue cBefeHUs 0 MOieMpoBaHHUU. OCHOBHBIE TIOHATHS. |MaTepHaIoB 17
TIPaKTUYeCKUX 3aHITUN
2 |Pa3zmen 2. Mogenu MUKPO ¥ MakpOYPOBHe. ITpopaboTka 9
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JIEKI[IOHHOTO
Marepuasa
3 BrimonHeHue 6
JIOMAIITHeTO 3a/laHust
Pa3gen 3. IlpencrapiieHre MaTeMaTUUeCKUX Mojiesiel B BUjie ITpopaboTka
4  |muddepeHLanbHBIX YpaBHEHHH B UaCTHBIX TIPOU3BOAHBIX U METOAbI [MaTepPUasioB 17
UX peLleHus!. MPAKTUYeCKUX 3aHSATHN
Paszen 4. OntuMu3aiysi, Kak criocob cpaBHeHUs Mofiesiel 1 IpopaGorka
5 MarepuasoB 20
3aK/TFOUMTe/IbHAsL CTaZiusi MOZe/TMPOBaHUSI. .
MPAaKTUYeCKUX 3aHSATHN
Bcero 3a 8 cemectp 69
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
112|3|4 5 6 7,89 10 11 12 13
8 oC P P a3 mud. 3au.
YcioBHBIE 0003HAUEHMST:
o JIP — aparHocTHUeCKasi paboTa;
e OC — yCTHBII 0OPOC CTY[EHTOB;
e 13 — njomMalliHee 3aaHUE;
o mud. 3au. — AuddepeHIIMPOBaHHbBIN 3aueT.
Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTePBaJlbl B
ciefyroumx popmax:

[MarHocTuyeckasi pabora;
YCTHBIN OTPOC CTY/I€HTOB;
JOMalliHee 3a/jaHue.

IIpomexxyTouHas arrecTanusi IIPOBOJAUTCS B hopMax:
I depeHIIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. Xofo0coB. . MaremaThueckoe MO/Ie/IMPOBAHUE C KCTO/b3oBaHueM Matlab. CT16.BTTY
"BOEHMEX" um. II. ®. YctuHoBa, 2018, 41 3ks.

5.2. JlononHUTebHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1s1
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®yunamenTansHas 6udmoreka BI'TY «BOEHMEX» um. [].D.
YcTuHOBa.

CoBpeMeHHbIe TPoQeCcCHOHaNbHbIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaturionasibHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonmHOoTeKcTOBast 3mekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHzaMeHTalbHBIX UCC/IeJ0BaHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUUYECKOTO PerynupoBaHus: HopMbl, mpaBuia, CTaHZApThI
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcrBenHol renepanyu BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;
3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpamMMHOe 0becrieueHHe:
1. Matlab 2015a SP1.
5.6. Ml opmarioHHbIe TEXHOJIOTHH:

B3auMoyielicTBre ¢ obyuaronumucs nocpencteoM SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. KoMnibIoTepHbI KOMILIEKT;
3. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
ITAKETBI ITIPUK/TIAJHBIX ITPOT'PAMM HA IPEAITPUATUAX PKT

AnHoTanusa paboueii nporpaMMsl

Jucturuinaa ITAKETBI ITPUKJTAJHBIX ITIPOI'PAMM HA TIPEAIIPUATHUAX PKT sasnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripayieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcrunoBa kadezapodr A3
KOCMUWYECKUE ATITTAPATHI 1 IBUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-6.1 criocobHOCTh CO3[jaBaTh W MO//IeP)KUBATh MPOIECCHl KU3HEHHOTO IMK/a TIPOAYKIMK B paKeTHO-
KOCMUYECKOHN MPOMBIIIUIEHHOCTH, peaii30BaHHbIe B UHPOPMAI[MOHHBIX CUCTEMaXx.

CojeprkaHue AWUCLMILIMHBI OXBaTblBaeT KPYI' BOIPOCOB, CBSI3aHHBIX C IIOyuyeHHeM TeOpeTHYeCKUX 3HaHWUK U
MPaKTUYeCKNX HaBLIKOB B 00/aCTW MOZENMPOBaHMS PA3/IMYHBIX TEeXHHMUYECKWX YCTPOMCTB, aHa/IM3a
¢usnuecKux sBJEHWH C HcHonb3oBaHMeM OBM, mpoBeieHUst ONTHMH3AlMOHHBIX pacueToB. Dopmupyer
YMeHHe COCTaB/IATbh MareMaTH4yecKyl MoZe/lb TEXHUUeCKOro YCTPOMCTBa, pacuéTHyro nmporpamMmy fias OBM,
TIPOBOZIUTH KOMITbIOTEPHOE MOJIe/TUPOBaHue, 0TOOpaXKaThk pe3ysIbTaThl.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
*  YCTHBIH OIPOC CTY/I€HTOB,;
e /lOMalllHee 3a/laHue.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (13 4.), mpakThyeckue 3aHaTusA (26 u.), camocTosTesnbHass pabora
ctyzeHrta (69 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI

ITAKETBI IIPUK/TAJTHBIX ITIPOTPAMM HA IIPEATIPUATUAX PKT

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 39 4. ayJUTOPHBIX 3aHATHH, U 69 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHSA [OUCHUITIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKYIeM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue PexoMenjIyemast JITepaTypa TpyRoeMKOCTB,
paboThI yac.
Paspen 1. O6mue cBefieHusi 0 Moje/IMPOBaHUU. OCHOBHBIE IIOHATHA.
ITpopabotka B. B. Xopocos. . Maremarrueckoe MOZie/IMpOBaHUeE C
MareprasioB rcnons3oBanreM Matlab: CI16. BT TY "BOEHMEX" um. . @. 17
TPaKTHUUeCKUX 3aHITUM YctuHoBa, 2018 (1)
Wroro o pasgeny 1 17
Pazgen 2. Mopein MEUKPO M MaKpOypOBHEH.
Jl;{eizpljf}?;gio Mareprana B. B. Xopocos. . MatemaTrueckoe MoZeMpoBaHue C 9
vcrons3oBanreM Matlab: CI16.5T'TY "BOEHMEX" um. . ®.
Brironxerue YeruHoga, 2018 (2) 6
JOMallIHero 3aJaHus
Wroro o pasgeny 2 15

Pazgen 3. IlpescTaBiieHHe MaTeMaTHUYeCKHX Mopeieii B Buje AuddepeHnaIbHbIX ypaBHeHHI B

YdCTHBIX ITPOU3BOJHBIX U METO/bI UX pellleHus.

ITpopaboTka
MaTepuasioB
MPaKTUYeCKUX 3aHITHH

YctuHoBa, 2018 (3)

B. B. Xopocos. . MaremaTrueckoe MOZeMpoBaHye C
ucrionb3oBanreM Matlab: CII6.5I'TY "BOEHMEX" um. 1. ®. 17

Wrtoro no pasgeny 3

17

Pa3]I[EJI 4. Ol'lTI/lMI/Bal.U(lﬂ, KaK CIocoo CpaBHEHUHA MOAEJ’[Eﬁ U 3dK/TIOUUTE/IbHAA CTad/JUA MO/1€/IMPOBAHUSA.

ITpopabotka
MarepuaoB
TPaKTHUUeCKUX 3aHITUM

YctuHoBa, 2018 (3)

B. B. Xopocos. . MaTremaTrueckoe MO eIUupOBaHue C
ucnosb3oBanueM Matlab: CIT6.BT'TY "BOEHMEX" um. 1. ®. 20

Wroro no pa3peny 4

20

11
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
TIAKETBI IIPUKJIAJJHBIX ITPOT'PAMM HA IPEJIIPUATUSAX PKT

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  YCTHBIH OMPOC CTYAEHTOB;

e JOMalllHee 3a/]aHue;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

YCTHBII 0IPOC CTY/IEHTOB
[Tepeuens BoripocoB npenctasieH B YMK aucuuniniel. KOHTpo/IbHOE MEpOTIpUATUE CUUTAeTCS
BBITIOJIHEHHBIM [IPU BEPHOM OTBETE Ha BOMPOC IpeIo/iaBaTesis.

JomMaiiHee 3aaHue
Tembl 3a7aHUT.
1.PerieHue 3agaun Koiu.
2. Pemienue KpaeBoy 3a/lauyl.
3. MogenupoBaHye TeueHusl BsI3KOM >KUJKOCTHU.
4. OnTuMU3aLys NPy HaIMUMK OrpaHUYeHU.
5. HaxokzieHre KOpHeli TpaHCLIeHJeHTHOTO YpaBHEeHUSI.

IoMariHee 3a7laHiie CYATAETCSI TIPUHATHIM IIPY BBITTIOJTHEHUH BCEX CIIeYIOIINX KPUTEePHEB:

- IPaBU/ILHOCTb Pe3Y/IbTaTOB pacyeTa;

- TIPaBUJIHOCTh BBITIO/IHEHHS rpadrueCcKoil YacTH 3aJaHusi;

- IPaBUJILHOCTE 0OPMIIeHHS 0TYeTa (CTPYKTYPHAas YIOPSA0UeHHOCTb, HaJlnuKe BCexX He0OXOAMMBIX
pasiesioB);

- JOTTyCKAlOTCs1 He3HAUMTe/IbHbIe MCIIPaB/IeHHs B OTUeTe.

IomariHee 3a7iaHyie He MOXKET OBbITh ITPUHSATO U TIOJJIEXKHUT J0PabOTKe B CiIydae:

- omMOOK B pacueTax v npu odopmieHnH rpaduueckoro Matepuana;

- HeOpe>KHOTO 1 6e3rpaMOTHOTrO 0hOPMIIEHHS OTUeTa.

ITpu cade AOMaIIHEro 3alaHus TIpelyCMaTpUBAETCs OTBETHI CTY/I€HTA Ha BOIIPOC mpernozaBatesis. Kpurepuu
OLIEHVBaHMSI:

- «OT/IMYHO»: CTY/IEHT OTBETHJI Ha BOTMPOC MPero/iaBaTerisl.

- «XOPOIIIO»: CTYZIEHT He OTBETH/I Ha TIEPBBIA BOMPOC MPero/iaBaTe/isi, HO Ha BTOPOH BOMPOC OTBETHJT BEPHO.

- «YJOBJIETBOPUTE/TLHO»: CTY/IEHT He OTBETU/I Ha MEepPBbIA U BTOPOM BOIIPOC Mperno/iaBaTeris, HO Ha
MOC/IeyIOIIYe BOTIPOCKHI OTBETH BEPHO.

- «HEyZOBJIETBOPUTE/ILHO»: CTYI€HT He OTBETH/I Ha TPU BOIMpOCa Ipernojaearesisa. Pabora moajiexxur
TOBTOPHOM cZiaue.

JuddepennupoBaHHbIil 3aueT

Heo0OxoprMBbIM yC/I0BHEM TTOTYUYeHUs 3aueTa SIB/ISIeTCS BBITIOTHEHNE BCeX KOHTPOJIBHBIX MEDPOTIPUSITHH,
TpeyCMOTPEHHBIX paboueli MporpaMMOM AMCLIATIIVHBL
OrleHKa ompe/ieNisieTcs TI0 pe3y/ibTaTaM C/Iaudl JOMAIlHeTo 3alaHusl ¥ OTBETOB CTY/IeHTa Ha KOHTPOJIbHbIE
BOMPOCHIL.
OrieHKa «3auTeHO-OT/IMUHO»: TOMAIITHee 3a/laHue CJIaHO C OIIeHKOUW «OTJIMUHO» U CTY/IeHT OTBETHII Ha
KOHTPOJIbHBIE BOTIPOCHI.
OneHKa «3auTeHO-XOPOIIO»: JOMalllHee 3a/laHKe CJaHO C OL[eHKOW «XOpOIIO» U CTYAEeHT OTBEeTH/T Ha
KOHTDOJTbHBIE BOTIPOCHI.
OteHKa «3auTeHO-y/[0B/IeTBOPUTEILHO»: IOMAIIIHee 33/JaHre CIaHO C OLIeHKOH «y/IOB/IeTBOPUTEIBLHO» U
CTYZIEHT OTBETU/ HA KOHTPOJIbHbIE BOTIPOCHI.
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«He 3auteHo» BBICTAB/ISIETCS B C/lyuae, eC/IM He CA,aHO JioMalllHee 3a[jaHue WM CTyAeHT HeBepHO OTBETUJT Ha
KOHTPOJIbHBIE BOTIPOCHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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YcTHBIM
4 8 Paspgen 1. O0mue cBejeHus 0 19 ) 5 0 17 75 onpoc
MopaeMpoBaHuid. OCHOBHBIE IOHATHA.
CTY[IEHTOB
Homarnee
3a/jaHue,
4 | g Paspen2. Mopen Mukpo u 249 |3 6 | 15 25 | Yermwii
MaKpOypOBHeM.
orpocC
CTYZIEHTOB
Pazpgen 3. IlpeacraBienue
MaTeMaTHYeCKHX Mojie/iell B BH/Ie YCTHBIH
4 8 |muddepeHnmanbHBIX ypaBHeHUI B 30 | 13 3 10 17 25 orIpoC
YaCTHBIX MPOU3BOJHBIX M METOABI HX CTY[IeHTOB
pelieHus.
Pazpaen 4. OnTumMu3anus, Kak crocoo o
CpaBHeHHs MojesieH 1 YCTHBIR
4 | 8 [P 35 /15| 5 | 10 | 20 25 onpoc
3aK/TIOUMTE/TbHAsA CTaus CTVICHTOR
MO/Ie/TUPOBAHHUS. YA
Bcero 3a 8 cemecTp 108 | 39 | 13 26 69 100
Bcero mo aucruninHe 108 | 39 13 26 69 100
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Kputepuu oneHuBaHus

IICK-6.1

Ne 1
Ne 2

Ne 3

Ne 4

Ne 5

Ne 6
Ne 7

Ne 8
Ne 9

Ne 10

Ne 1

Ne 3

No 4

Bonpocbl omKkpbimoz2o muna:
HenunetiHoe anrebpanueckoe ypaBHeHHe Brja f(x)=0 MoXeT ObITh pellieHo:

Yenousi cxoguMocTi MeTozia HeroToHa /7151 HaXoxK/|eHHs1 KOPHS HeJTMHEHHOTo
ypaBHeHwus f(x)=0:

TOUHOCTb HAXOXKJEHUST KOPHSI HeTMHeHHOro airedpanyeckoro ypaeHenus f(x)=0
OTIpe/ieNsSIeTCs:

B kaxkoM ciiyuae npuBe/ieHO [IpaBU/IbHOE OIpefiesieHre HeBsI3KU: (, I7ie Xt - 3HaueHue
KOpHS1 ypaBHeHus; f(xt) - 3HaueHue QyHKIMM B KOPHE; XN - 3HaueHHe X Ha N-it
ureparuy; f(xn) - 3HaueHue GyHkIMK Ha N-i1 UTeparuu )

Kakoii MeToyi, oripe/iesieHrst KOpHS HeTMHEeHHOTo anrebpanueckoro ypaBHenus f(x)=0 He
TpebyeT 3azjaHus MHTepBasa [a,b], conepkariiero KopeHs:

Ecnu B ectb pe3ynsrar TpaHcrioHupoBanus Matpulisl A(M,N), To matpuna B cogepxut:

YKakuTe yC/10BUsl IIpeKpallieHust uTepaLjuil B Metofie I'aycca pelieHus: CUCTeMbl
JIMHENHBIX anrebpanyecKyx ypaBHeHUM Buia Ax=b:

Kakoit MeTo/ peltieHHsI KpaeBOM 3a/jaur TOUHee?

Kakasi cucrtema ypaBHeHWMI I0/DKHA OBITh pellleHa [yl KpaeBou 3a/jauH,
TIpe/iCTaB/IeHHOM HelMHeHbIM IrddepeHI[HalbHBIM YpaBHEHUeM?

B KakoMm cs1yuae rprBeieHO yC/IOBHe KPaeBoit 3afiaum’?
Bonpocb! 3akpbimoz2o muna:
HenuneiiHoe anrebpanueckoe ypaBHeHre Buga f(x)=0 MoxeT OBITE pelieHO

1 MeTopA MpOCTOI UTepaLuu
2 MEeTOZ,OM pYHIe-KyTTa
3 MeToJ0M 3iinepa

4 MeTO[0M 30710TOTO CeueHUst
Mertopg, "NIPOroHKU" WCTOJIb3YeTCs /151 PeLleHUsT:

1 cucrem JIAY c TpexauaroHaabHOW MaTpulieid Ko3¢(UIMEeHTOB MTPU HEUM3BECTHBIX
2 cuctem HJIAY c TpexvaroHasbHON Marpulieit Ko3QQUieHTOB Py Hen3BeCTHBIX
3 cucrem JIAY

4 cucrem HITAY

Iuddepennranpaple ypaBHeHHUS KaKOTO TIOPSi/IKA TIO3BOJISIET peliath MeTof, PyHre-
Kyrra 4-ro nopszka?

11
22
34

4 mroboro

Kakoli MeTo/ pellieHus1 S/TMNTUUECKUX AU QepeHIaabHbIX ypaBHEHUH B YaCTHBIX
TIPOU3BOJHBIX TpeOyeT 3aZiaHusi HauaTbHOTO TIPUOIVKEeHHS

1MeToA KOHeUHbIX pa3HOCTel
2 MeTo/l KOHEUHBIX 3JIEMEHTOB
3 Meton HeroToHa

4 Metof, XOp[,
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

ToOYHOCTH HaXOXK/IEHHST KOPHSI HeJTMHEHHOT0 anrebpanyeckoro ypaBHeHus f(x)=0
onpejenseTcs:

1 ycnoBrsiMU NpeKpallieHust nTepauyii
2 yCJIOBUSIMH CXOXKJ€HUS
3 HeT yCJIOBUM

4 yrcoM uTepanui
Ecnu B ectb pesynbrar TpaHcrioHupoBaHusi Matputibl A(M,N), To Matpuiia B copepxur:

1 M cTon6mioB u N cTpoK
2 M cTtonb1i0B 1 M CTpOK
3 N cronbuoe u N cTpok

4 N cronbiios u N cTpok

Kako#i MeTof perieHysi napabosmueckux AvddepeHranbHbIX ypaBHEHHH B UaCTHBIX
TIPOM3BOZIHBIX TPeOyeT 3aZlaHusl Haua/IbHOTO MTPUOIVKeHHUsT

1 MeTo/1 KOHEUHBIX pa3HOCTeH
2MeTo/, KOHEUHBIX Pa3HOCTel
3 Meton HeroToHa

4 MeToj, Xop/,

Kaxkoii meToq pelienrsi napabosueckux AuddepeHaNbHbIX YPaBHEHNWH B YaCTHBIX
NIPOM3BOZHBIX TPeOyeT 3alaHKsl Haua/IbHOTO MTPUOIVDKeHNs

1 MeTo KOHEUHBIX pa3HOCTel
2MeToj, KOHEUHBIX Pa3HOCTel
3 Meton HeroToHa

4 MeTof, XOp[,
Ykakute npaBUIbHOe yTBepKAeHne? Metog "cTpenb0bl" OCHOBAH Ha ...

1 3ameHe pellleHHs1 KpaeBOii 3a/lauu pellleHHeM HeCKObKUX 3azau Kot
2 MeTozie KOHEUHBIX pa3HOCTel
3 Metone HeroToHa

4 Metoze Xopz,

CKOJIbKO YpaBHeHH MOTyUXTCS MPH anmpoKcUMaLuu JuddepeHIiMaJbHOT0 YpaBHeHUsT
Kpaepoli 3azaun y" = f(x,y,y') v rpaHuunbix ycioeud y(0) = a, y'(1) = b, eciu peienue
uijetcs B 10-u y3nax?

1 1.y. naet 8 anrebpanveckrx ypaBHeHW, @ TPAHUYHBIE YCJIOBUS - 2

2 11.y. paet 10 anrebpanuecKrx ypaBHEeHHH, a TPaHIYHbIE YC/IOBUS - 2

3 n.y. naet 10 anrebpanueckux ypaBHEHUH, a TpaHUUHBIE YCIOBUS - 0
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